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Multi-Parameter Radar Observations of Volcanic Ash Clouds
from Mt. Oyama in Miyake Island 
Masayuki MAKI and Koyuru IWANAMI
National Research Institute for Earth Science and Disaster Prevention, Japan
Abstract
Outline and preliminary results of radar observations of volcanic activities of Mt. Oyama, the Miyake Island, Japan are 
presented.  The observations were carried out using the X-band multi-parameter radar from 25 September to 20 November 2000.
The main purposes of the observations are to detect volcanic eruptions and to provide information about spatial distribution and
time evolution of volcanic ash. Although noticeable eruptions did not occur during the observation periods, the radar sometimes
detected echoes over Mt. Oyama. Time sequences of these radar echoes are saved on the CD-ROM.
Keyword̢ Multi-parameter radar, Polarimetric radar, Volcanic eruption, Volcanic ash, Radar observation
1̠ѡъѳѝ
! ઃൕ๦Ѥ๫࢝ѣ໋ᄄ 180kmѠڕ඙юҀෟझᄄ 9 kmѣѰѱ
܆जѣݕઆ๦ќзҀ ઃ̠ൕ๦Ѥ͑ ڔ຃஛߁९অ ѝ͒ॿѥҁҀ
ݕઆ๦ऍѣڵ࿫ќ ш̟ҁѳќѷതфѣဃݕ҇आѿါьћтћ
йҀ਼̠ࣞќѤ 1940໪̟1962໪̟1983໪ѣဃݕсзҀс̟
ਘݸѣဃݕѤ਼୸̟2000 ໪ 7 ॉ 8 ໙Ѡઃൕ๦ᄩઆ(814m)આ
ෛќпшѿ̟ђѣঞ̟݄ݸрѣဃݕ҇आѿါьє̠8 ॉ 18
໙ѠѤ 2000໪ѣڵᇍѣဃݕѣџрќѷ਼ൌࡋრѣဃݕсп
т ဃ̟ܓѤ 15,000mѣ৹๘Ѡѷ൦ьє ш̠ѣѝт ๦̟຿ѣৄ
йཨژќ ̟ݕઆވѣѰр ̟ݕઆ᤭ѹݕઆඉѷࠒ഑ъҁє ш̠
ҁѠ૒хࡋრѣဃݕс 8ॉ 29໙Ѡпт̟คܾѣݕ੊ᅻс๦












єѶѣ௝၈҇ด࢞юҀєѶѠ̟2000 ໪ 3 ॉѠ߱౗ьєӑӞ
ҴӄӜӔ̷Ҳӟ̷ҳͅ ړঞЄЇӟ̷ҳѝॿѫ͆҇ ڔ຃ஃ๦ѣ
ૡਡ๦Ѡಈ඙ьє̠ӟ̷ҳࠒ഑࠽ࠗѤ 2000 ໪ 9 ॉ 25 ໙̼












඙௙୹ѣಱซ෕ਯѤ 2000໪ 8ॉ 29໙̼31໙Ѡఋ෦๦̟ం
๦̟ૡਡ๦ѣ 3 ๦ќпшџјє̠ӟ̷ҳࠒ഑ѣ࠽ࠗѤ 2000



























Table 2.1 Radar observation schedule. 






















9ॉ 23໙(๙) ЄЇӟ̷ҳҺ̷Ҳเ೾ુ६ ЄЇӟ̷ҳҺ̷Ҳเ೾ુ६
9ॉ 24໙(໙) ঱ގӎ̷ӓӍ̷ҫ(WITSS)ѣޱ໢
9ॉ 25໙(ॉ) HP: WITSSѣ঱ގގઢ(୹຿ӎ̷ӓӍ̷ҫ) ЄЇӟ̷ҳѠѽҀઃൕ๦ᄩઆဃܓࠒ഑ގઢ
9ॉ 26໙(ݕ) HP: bosai-radarѣુ६ۦᅀ(10/9ѳќ)
9ॉ 27໙(ర) ဃܓࠇાҞӔӜಈ඙
9ॉ 29໙(ࣟ) ဃܓࠇાҞӔӜܚ޹೧੣ಈซ
10ॉ 10໙(ࣟ) HP: bosai-radarѣ঱ގ(ޓ࿫ӟӦҲӞҨ̷Ӄ)

































ద 2.4 ӟ̷ҳಈ඙฿ѝӟ̷ҳࠒ഑ཨژ̠བྷझ 80kmѣ܆຿сࠒ഑݉໸ཨژќз
Ҁ̠ಈ඙ඒ฿ѳ҄ѿѣඒजџўѣ౒ॻрѾ̟Һ̷ҲଙຝѤ് 4ொॻѠॻ
Ѿҁє്̠ 4ொॻ຿ѣ 2љѣࣨजᆛͅڱ 20km͚20kmпѽѨ 60km͚60km͆
Ѥ web௒ќ঱ގьєӟ̷ҳݭഃѣᆛڱќзҀ̠
Fig. 2.4 Radar location and observation area. Two rectangular areas show areas of radar




























џѿ ш̟ҁѾѣࠒ഑ѠᅆюҀ૑ࠗѤᄄ 5ခќзҀ Ү̠ҢҲ̷
ҬҠӖӦѤ৹๘အѣဃܓѣరနခ࿒пѽѨໟڞѣၒষѣܛ
ෟခ࿒҇ࢀѶҀєѶѠಈซъҁє̠ީ ҮҢҲ̷ҬҠӖӦѣӆ
̷ӓѣӟӦҫѝ৹๘ѣ࠙ओ҇ద 2.5Ѡ૙ю ৹̠๘ 0km̼4km̟
4km̼10km ৹̟๘ 10kmړ௒ѣ৹๘ခݷ໸Ѥઃൕ๦௒ࣲќѤ










̷ҳམ૾ہથ Ҽ̟ҶӊӜ̷ഓ๘ ဥ̟༃ӄӜӔ̷Ҳͅ ӟ̷ҳམ







Table 2.2 Participants and contents of their work. 
























Table 2.3 Antenna scan modes and measured data. 
ҬҠӖӦӕ̷Ҽ ଙຝҺ̷Ҳ
Volume Scanͅ13tilts͆
EL=1.2, 2.3, 3.4, 4.6, 5.7, 7.4, 9.6, 11.9,
14.4, 17.8, 21.2, 25.4, 30.3ͦ
(AZ=90̼ͦ180ͦ)
RHI Scan
      AZ=134.5ͦ













































Fig. 2.5 Relationship between beam height and range. Numbers in the Figure






჏ಷ҇љцѾҁє TASK SCHEDULER сಈซъҁћйҀ̠












೾Ѿҁє RAWҺ̷ҲѤ MPR_ANAѠಅഘъҁћйҀ DAT






























  1) MIYAKE_CAPPI



































Table 2.4 Main specifications of the monitoring camera for volcanic activities of the Miyake Island. 






































RS-232C ³ÞÁ±Í«±¾ͅྯ୯೼ྐ D-SUB9 ÌàÞ͆

















് 2 ѣ web Ҩ̷ӃѤޓ࿫ѣӟӦҲӞҨ̷Ӄќુ६ۦᅀ҇






ޘᅆѹݷ౸ॆݑџўѷढੑьћйҀ്̠ 1 ്̟ 2 webҨ̷
Ӄ௒ќ঱ގьєӟ̷ҳݭഃ௝၈ѣڵᅦ҇ྱ 2.5Ѡ૙ю̠
b. ҫҝӕӚҶғല੨













Table 2.5 List of radar images opened to the public via NIED web servers.




! ! ̡ҼҶӊӜ̷ഓ๘(1,3,5kmѣ CAPPI)









































































(ద 3.1̼ద 3.25Ѥ CD͘ROMѣѴѠମᇪъҁћйҀ.)
Table 3.1 List of radar echoes over the Miyake Island. 
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1 09ॉ 26໙ 20:10-20:40 A
އࠠрѾއ௒ѭ໋̟๫ၒষѭڥຍ̟53dBZ̟ඒजౖ৶
రѣ݉໸ౖ
ద 3.1! Fig. 3.1
2 09ॉ 30໙ 09:00-11:55 A
އࠠрѾއ௒ 10km ࿌ࣞ௒ࣲ̟ၿ๫ၒষѭ̟ඒजౖ৶
ర̤
ద 3.2! Fig. 3.2
3 10ॉ 01໙ 22:15-23:55 F
50dBZ̟23૑ړ৶Ѥটഇ๦ѠѷқҦ̷
10/2ѣ 1૑̼15૑ਗѤއ௒Ѡ৶రқҦ̷
ద 3.3! Fig. 3.3
4 10ॉ 05໙ 07:55-08:25 F ஛қҦ̷̟ඊഘษѠୟॶͅ3Ҫ̷Ӧ̟͆ 30dBZႵႱ ద 3.4! Fig. 3.4
5 10ॉ 09໙ 16:00-16:55 F ၿ๫ၒষѠ௸ѨҀ੎ේйқҦ̷̟30dBZႵႱ ద 3.5! Fig. 3.5
6 10ॉ 10໙ 07:00-09:55 F, M
7૑̼8૑ਗѤ๦௒ࣲѠॻซ̟
8:25ړ৶ѠӃӦҼ௢৶ےқҦ̷ѝ৾ᅻ̟37dBZ
ద 3.6! Fig. 3.6




ద 3.7! Fig. 3.7




ద 3.8! Fig. 3.8
9 10ॉ 16໙ 04:05-06:05 F 37dBZ ద 3.9! Fig. 3.9
10 10ॉ 16໙ 13:05-15:25 F 30dBZ̟13:25̼14:40 ద 3.10! Fig. 3.10
11 10ॉ 16໙ 15:35-17:30 F, M
30dBZ ৶̟ےқҦ̷ѝ৾ᅻ 1̟6:45Ѡটഇ๦Ѡ৶రқҦ
̷
ద 3.11! Fig. 3.11
12 10ॉ 16໙ 18:10-19:05 F ခઉқҦ̷̟30dBZ̟টഇ๦Ѡ৶రқҦ̷ ద 3.12! Fig. 3.12
13 10ॉ 16໙ 20:05-20:50 F
๫އࠠ࿌ࣞќୟॶьє੎ේйқҦ̷с౧కь๦ඩܢ
࿫ќரი̟30dBZ
ద 3.13! Fig. 3.13
14 10ॉ 16໙ 22:40-23:20 F ஛ӃӦҼ௢̟30dBZ̟৶రқҦ̷зѿ ద 3.14! Fig. 3.14
15 10ॉ 17໙ 00:10-04:15 F, M
๦ඩܢ࿫௒ࣲ̟ࢬйқҦ̷44dBZ̟৶ےқҦ̷ѝѣਣ
੔
ద 3.15! Fig. 3.15
16 10ॉ 27໙ 03:35-04:35 F ခઉьєқҦ̷̟30dBZ ద 3.16! Fig. 3.16
17 10ॉ 27໙ 05:30-08:30 F, (A) ခઉьєқҦ̷̟30dBZ ద 3.17! Fig. 3.17
18 10ॉ 27໙ 10:30-11:15 F ခઉьє 2ႏѣӃӦҼ௢қҦ̷̟30dB ద 3.18! Fig. 3.18
19 10ॉ 27໙ 21:10-21:40 F ஛қҦ̷̟23dBZ̟юхரი ద 3.19! Fig. 3.19
20 10ॉ 27໙ 23:40-00:35 F ஛қҦ̷̟28dBZ ద 3.20! Fig. 3.20
21 11ॉ 01໙ 18:40-19:10 A ၿ๫ၒষѭڥຍюҀခઉьєқҦ̷ ю̟хரი 2̟1dBZ ద 3.21! Fig. 3.21
22 11ॉ 06໙ 06:30-09:55 F, A, M ๦໋౧ொॻ̟37dBZ̟৶ےқҦ̷ѝѣਣ੔ ద 3.22! Fig. 3.22
23 11ॉ 07໙ 08:35-08:55 F ஛қҦ̷̟21dBZ̟1Ҫ̷Ӧ ద 3.23! Fig. 3.23
24 11ॉ 09໙ 01:20-03:40 F, M ඒजౖ৶ےѣ݉໸ౖ ద 3.24! Fig. 3.24























ҳམ૾ہથѝҼҶӊӜ̷ഓ๘ѣ CAPPI ݭഃͅӟӦҫ 10km̟
ӟӦҫ 30km͆ࡹѨઃൕ๦ᄩઆၒষѣӟ̷ҳམ૾ہથѝҼҶ













3.27 Ѡ૙ю̠ద 3.26Ѡѽҁѥ̟Web ௒ќ঱ގ҇ގઢьєϰ
ॉ 25໙ړ৶ѣ 1໙зєѿѣҕҢҮҬ೴ిѤ 40,000ॊѠ൦ю
Ҁ̠WITSS ѣݭოѤ 5 ခႛѠ৐ంьћйҀѣќ̟௜Ѡಅഘ
ьћйҀә̷ҩ̷сйҁѥ ҕ̟ҢҮҬॊిѤ૜ຍษѠതфџ
Ҁ̠ᆰнѥ̟1 ఘѣә̷ҩ̷с 24 ૑ࠗಅഘьഘцє௙৾ѣ
ҕҢҮҬҞҙӦһѤ 288ݸѝџҀ  ̠ WITSSѭѣҕҢҮҬҨ
җһిͅ ద 3.27 ѣ͆యڥ҇।ћѴҀѝ਼̟ ѷതфѣҕҢҮҬ


























































Fig. 3.26 History of daily access





















































Fig. 3.27 History of daily numbers of
sites accessed to NIED home 
server (WITSS). 
ྱ 4.1 ӟ̷ҳҺ̷Ҳ DATҹ̷ӊѣӝҬһͅVOL჏͆
Table 4.1 List of radar data recorded on DAT tape. 























a Ӝ̴̠Ұҷ̴ү DATҶ̴ӇѠӚҩҸ͂ VOL჌њଫᇧຼᄲ̓




! web ௒ќ঱ގъҁє౮લݭഃѤ MO ҺҖҬҢѠମᇪъҁ







Table 4.2 List of radar images stored on magneto optical (MO) disks. 
MO! ӏӝӘ̷ӓ཯৽ ମ ᇪ ໙ ૑
No. 1 9/25, 10/13, 10/14 
No. 2 9/26, 10/2
No. 3 9/27̼9/29
No. 4 9/30, 10/1
No. 5 10/3, 10/4
No. 6 10/5, 10/6
No. 7 10/7, 10/8
No. 8 10/9, 10/10
No. 9 10/11, 10/12 
No. 10 10/15, 10/16




































































































TASK Scheduler(MIYAKE), Radar Status(MIYAKE) ѣҙҖӦ
Ҽҙсގйћйҁѥ؎ѭ
! ؍OPERATOR̢mpr_dpxͅ irisҷ̷ӞӃ̷ѣшѝ͆ѣMenu
҇ಱൗь ъ̟ѾѠӔҾӘ̷сގфѣќ A̟rchive Menu ҇
ಱ ൗ ю Ҁ ̠ TASK Scheduler(MIYAKE) ѝ  Radar
Status(MIYAKE) ѣҙҖӦҼҙ҇ގф(෭௜Ѥގйєѳ
ѳѠџјћйҀ)̠









! ؏Radar StatusҙҖӦҼҙѣ Radar Processѝ Servo Power
҇ҢӝҶҢьћђҁѓҁ Off Ѡь̟Radiate ҇ҢӝҶҢ
ьћ Off҇ಱѫ̠
! ؐiris҇ړ݁ѣଛ୶ќହᆈюҀ̠















3) shutdown –h –y 0(үӠ) ѝ໛ᆜюҀ̠шҁќWSѣ
ҪӖҶһҳҙӦсઢѳҀ̠
4) ҪӖҶһҳҙӦс߱ᆈюҀѝ o̟k to turn off ¦¦¦(ړ
݁ᅹ)ѝྴ૙ъҁҀѣќ ӕ̟ҾҲไॴ D̟ATҼӜҗ
Ӊ̟WSႏളѣ୶ќไॴ҇ಃҀ̠
! ؓ௹৽୷ᅬ೼඙ᦁളѣఊඩѠзҀ UPS ѣҬҗҶҴ҇
OPERATEрѾ BYPASSഋѭ໛ҁҀ̠

























! ،ࣲඩಧ౒ট೼඙ ೾̟ଦ௹೼඙̟݈ پ೼඙ѣไॴ҇ ONѠ
юҀ̠
! ؍௹৽୷ᅬ೼඙ѣ݁ѠзҀӉӟ̷Ҟ̷҇ ONѠюҀ̠
! ؎௹৽୷ᅬ೼඙ఊඩѠзҀ UPS ѣҬҗҶҴ҇ OPERATE
ഋѠ໛ҁ̟UPSѣ INVѝ BATTӜӦӊс฿๳юҀѳќ
ഹљ̠
! ؏UPS ѣ INV ѝ BATT ӜӦӊс฿๳ьєѾ̟WS ѣӕҾ
Ҳѝႏളѣไॴ҇໛ҁҀ̠




! ؒirisnet ҙҖӦҼҙ௒ѣ siris ӏҲӦ҇ҳӉӞҢӝҶҢю





! ؓ೾ଦ௹೼඙ѝ௹৽୷ᅬ೼඙ѣ local-remote ಃߺн҇
remoteѠ໛ҁҀ̠
! ؔirisҷ̷ӞӃ̷ѣ connect҇ҢӝҶҢьћ local҇ಱѫ̠
! ؕ iris ҷ̷ӞӃ̷ѣ Menus рѾ Radar Status̟TASK
Scheduler҇ಱ҈ќҙҖӦҼҙ҇ގф̠







TASK Scheduler ҙҖӦҼҙѣҷ̷ӞӃ̷рѾ File→
Open҇ಱѨ̟ॶҁєӝҬһѣඩрѾMIYAKE҇ಱѫ̠
! ؘRadar StatusҙҖӦҼҙѣ Servo Power҇ҢӝҶҢьћ
On̟Radiate҇ҢӝҶҢьћ Auto҇ಱѨ̟Radar Process
҇ҢӝҶҢьћ OnѠюҀ̠
! ! шҁќႛ౞ 5ခѠџҀѝࠒ഑҇ގઢюҀ̠



















































init_iris_tape -u 1 ! enter
! !     Initialize this tape [No]? Ѡവьћ! y! enter
ѝ໛ᆜьћҹ̷ӊ҇୸࠽݂юҀ̠
! ؎୸࠽݂сହ҄јєѾ ̟ڵ๘ҹ̷ӊ҇ଙѿୟь Ҧ̟ӦҰ̷
ӞѠྴ૙ъҁћйҀ
! !   Initialized tape:MPX_??_??_??_???
! ! ѣMPX¦¦¦ړ݁҇ӜӌӞѠࡌ໛ьћҹ̷ӊѠ฼ѿ ҹ̷̟
ӊ҇਻೥໛юҀ̠DATফߺྴѠѷࡌ໛юҀ̠




! ړ௒ќ DATѣফߺѤହᆈ ஀̠тਕѴс 1ࠒ഑ҨҗҢӞͅ ᄄ
















18૑ 30ခ̼3૑ 55ခѝҲҗӑ̷ಈซьћйҀ ь̠єсјћ







ҁ 0.4ྺႛͅ ಈซݭოќѤ 0.10ྺ Ѡ͆ମᇪюҀಈซѝьћй
Ҁ ш̠ѣݭഃҺ̷ҲѤ Һ̟ҖҬҢӟҦ̷ҳ̷пѽѨഄಈӂ̷






























сзҀѣќ ђ̟ҁѠьєсјћ 3љѣಃߺнͅ࠰ ҺҖҬ
ӊӟ̷ܨѣ 3ඍ୔ѢѠџјєѷѣ ௒̟рѾҞӔӜ เ̟೾̟


















































































! ! ! Ex.)! ༭௲ѣဃܓзѿ̠
༭௲̠ۧѠѽѿ௒ൿѤ࿋ბ̠
































! ! 1 ૑ࠗщѝѠ WITSS ѭҕҢҮҬь̟ݭഃѠڤ௜сџ
йр ࿋̟౞џ஀тߺнс৫҄ҁћйџйр಻Ӎ̷ҫ҇Ҵ
ҚҶҢюҀ ѳ̠є Һ̷̟Ҳс౞௜Ѡ৐ంъҁћйҀрҴ













! ! ӑңӀһӠӦไᅻ̡ ไپѹࡀ࠰ѣ௢഻џў҇ҴҚҶҢ
Ҫ̷һѠ୍јћ෌ථ཮ѣ 1໙ 3ݸҴҚҶҢюҀ̠
! ؎ҺҫҞӔ੶ۭӈҔҗӞѣӊӝӦһҕҙһ










































̷ҳ ,͆photo3ͅ ઃൕ๦ဃܓ 2000/9/22 10:00LST̟͆ photo4ͅ ਼
ంѣ૽ఊ͆ѝџјћйҀͅ10 ॉ 27 ໙ॶ੔̠͆ photo3 ѽѿಶ




















































ࠒ഑࠽ࠗѤ 2000໪ϰॉ 25໙̼11ॉ 20໙ќзҀ̠ӟ̷ҳࠒ഑Ѥ 24૑ࠗള౒ќпшџй̟ӟ̷ҳ௝၈ѤӝҕӞҲҗӓ
ќweb௒Ѡ༖௹ъҁє ̠ࠒ഑࠽ࠗඩѠ५රџဃݕѤџрјєс ᄩ̟આ௒ࣲѠӟ̷ҳқҦ̷сࠒ഑ъҁҀшѝсзјє̠
ဃݕߋຍѝ࠙ओьєѷѣрўлрѤ࿋ბќзҀс̟шҁѾѣқҦ̷ู҇࿌ CD-ROM(Appendix)Ѡମᇪь webӉӜҙҩ
̷ќ܃ᅦќтҀѽлѠьє̠
ҝ̴ӟ̴ҹ̟ӑӞҴӄӜӔ̷Ҳӟ̷ҳ̟ဥ༃ӟ̷ҳ̟ݕઆဃݕ̟ݕઆވ̟ӟ̷ҳࠒ഑
